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rtcid rain causes serious pollution problems Directly 
it can have significant detrimental effects on human 
health lakes lorests and buildings Indirectly, but 
equally important is the economic impact of the 
effects ol acid rain and the cost of reducing it 
lahatementi Ik-yond commercial environmental and 
health effects there are also less tangible elements to 
consider such as the general decline in the richness 
and diversity of our environment 



COUNTDOWN 

ACID "- 
RAIN 




According to surveys 75 per cent tit Canadians and a 
significant number ol Americans arc willing lo pay- 
higher taxes and prices to prevent further damage to 
the cnvironrhcnt from acid rain 

C ountdown Acid Ram Ontario s 
stringent control and abatement 
program was introduced m 19.R5 to 
reduce the amount of pollutants 
which cause acid rain Countdown 
Acid Rain is a highly flexible ini- 
tiative that balances the economic 
necessities of industries that produce 
acid rain causing emissions with the pressing 
environmental necessity to reduce acid rain at the 
source. The goal ol Countdown Acid Rain is to reduce 
acid rain causing industrial emissions from the. 1980 
base level of 2.194 kilotonnes annually to 877 
kilotonnes annually by |9<M 

Industry business and other groups have legitimate 
concerns about the cost ol acid rain abatement and 
research However the mrinev spent on acid rain 
control can have a positive effect on the economy 
Monev spent on acid rain abatement represents a re- 
direction of financial resources into investments thai 
produce a cleaner environment tor everyone. In fact, 
according to most studies major pollution control 
expenditures could result in an increase in employment 

This publication describes Ontanos efforts to combat 
acid rain as well as explaining how acid rain affects 
our health our lakes our forests our buildings and our 
economy It also gives suggestions on how ynu can help 
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/\cid rain is the popular term loi precipitation that has 
an abnormally high acid content Acid rain is lormed 
when gases sulphur dioxide and nitrogen -oxides ■ 
Combine with moist air and Kill in earth as 
precipitation The different lorms ul acid rain whether 
wet ;rain. hail, ion sleet or snow: or dry dust ash or 
Other solids ' are known as acid deposition This term 
is used to indicate that any form ol precipitation can 
contain acid gases and thereby harm the-envrronment 

A measure known as the pH scale determines the 
amount of acidity or alkalinity in water The ph scale- 
runs Irom to M Cure, distilled water is neutral with 
a pH of 7. The lower the numher, the more acidic the 
water the higher, the more alkaline Vinegar, for 
example is an acid and has a pH below 7' (3.21 
Ammonia, .which is an alkaline has a pH above 7 M I i 



Rain in the absence of pollution is expected to have a 
pH of 5 n, picking up acidity from carbon dioxide 
which is naturally present in the atmosphere The type 
of air pollution known as at id rain is mueli more 
acidic, with a pH in the area ol 5 or less. - 




The main source oji acid gates which are called 
precursors to acid rain is the burning uf fossil fuels A 
very small amount of acid gases, however, arc- 
produced bv n. iuii.il environmental processes Nun 
ferrous smelters power plants and 
iron ore sintering produce the most 
sulphur dioxide - in Ontario, although 
pulp mills rctincnes and similar 
sources also add to the problem 

The various oxides of nitrogen which 
form acid ram come from emissions 
from automobiles and other vehicles 
power plants and high temperature 
combustion processes 

Areas which receive acid deposition 

are known as receptor sites The 

amount of acid deposition a recepior 

site can handle before incurring 

damage is called the critical load The 

quantity of acid rain reaching a receptor sue is 

measured by the amount of acid deposition which is a 

combination ol acid precipitation and the 

concentration of acid gases it holds Until recentk 
the'trmcal load tor Ontario lake receptor sites w a-. 
estimated to be 211 kilograms wef sulphate per hectare 
per year Recent scientific research however indicates 
that the critical load mas be even less than th.it 
estimate 
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I here is a growing body of medical evidence that 
indicates acid rain and its precursors ucid.gasesi are 
potentially detrimental to human health As well as the 
damage associated with exposure to acid gases, there 
are also potential indirect effects of the trace metals 
thai acid rain can release into the environment 
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Of most concern is the ejlcci on the respiratory 
system Ozone, the main component of smog is a 
proven respiratory irritant 
formed when nitrogen 
oxides and volatile organic 
compounds react in sunlight 
Sulphur dioxide, nitrogen 
dioxide and acid aerosols 
•'tiny acidic particles sus- 
pended in air or misti can 
also cause temporary breath- 
ing difficulties, such, as 
coughing, wheezing and 
shortness of breath. In 
certain locations in Ontario, 
particularly in the summer 
months concentrations of 
these pollutants may reach levels high enough to 
trigger these symptoms in sensitive individuals. 

The American Lung Association estimates that people 
in the- United States spend $4(1 billion a year in 
additional health care and related -services due to. 
exposure to the precursors- uf acid rain along with 
other air pollutants 

Many factors determine the effects these pollutants 
may have on human health These include con 
centration of the pollutant, length ol exposure, depth 
and rate of breathing age and preexisting respiratory 
conditions, such as bronchitis Or asthma 

There is also increasing evidence that some pollutants 
are more damaging in combination than each on its 
own Studies with animals show that nitrogen dioxide 
may reduce resistance to viral infection as well as exac- 
erbate more serious lung problems 

The short term effects on sensitive people of inhaling 
high concentrations of acid gases and related con 
taminants have been established The etlecls ol 
chronic exposure to lower. levels are more difficult to' 
establish scientifically, since it is rare that controlled 
laboratory conditions will exactly duplicate envi- 
ronmental conditions 



L'effet des pluies acides sur les lacs 
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Lorsquun lac revolt de grandes quantites dc depots 
acides, il est dit acidifie Selon un rapport du mimstere 
de I'Environnement publil en 1990, pigs de 19000 lacs 
en Ontario avaient un pH infeneur a 6 soit le degnf 
dacidite ou les eltets biologiques nffastes des pluies 
acides commencent a se (aire senlir. Le rapport ndique 
egalement qu au moins 7 250 lacs sont ullement 
acidifies que leur pouvoir nature! de neutralisation des 
depots acides est disparu L acidification naturelle nest 
pas consideree comme une cause importante de 
lacidification des lacs On a determine que Its depots 
acides responsables des dommages causes aux lacs 
provcnaient des emissions industriclles de dioxyde de 
soufre 



De nombreux lacs du centre de l'Ontano sont situes 
sur une formation geologique connue sous le nom de 
bouclier canadien et constitute de granite recouvert 
dune mince couche de terre Son pouvoir nature! de 
neutralisation des precipitations acides est trcs faiblc 
De plus, la fonte des neiges entraine une acidification 
rapide que Ion appelle le choc acide du prinlemps 
Les depots acides peuvent aussi etre responsables du 
lessivage dans les lacs de metaux toxiques, comme le 
mercure et le cadmium presents dans les sols envi- 
ronnants, et de la mobilisation des metaux contenus 
dans les sediments lacustres. 

Les oeufs, embryons. larves de poissons et orgamsmes 
aquatiques tres jeunes sont particulierement sensibles 
aux effets de I'acidification ' Lofsqu'un lac devient 
acide, certaines especes fauniques et vegelales peuvent 
disparaitre Par la suite, les animaux qui sen nour- 
rissent- sont touches par linterruption de la chainc 
alimentairc. 



pH superieur a 5,0 









ilicd, certain species of plants and animals may 
disappear Animals which feed on these species 
consequently suffer from the break in the tood chain 



As a lake acidifies some types ol 
algae may grow in profusion 
choking oft available oxygen 
supplies in the water and harming 
fish and other wildlife As well fil- 
amentous algae which grows in 
long, hairlike strands can form 
unpleasant masses along the shore- 
lines of lakes and can clog drains 
and restrict recreational activities 
Other types of algae which pro- 
liferate in acidified lakes produce 
unpleasant smells 



fortunately, studies have shown that over a long 
period of time, the effects of acidification may 
reverse if the amount ol acid deposition is reduced 
by large amounts. 



pH 4.2 -5.0 
T 



pH leis than 4.2 
T 
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What Acid Rain Does to Buildings 
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Acid rain corrodes stone and metal which weakens 
structures made Irorn these materials In addition acid 
deposition can contribute to the weakening of 
buildings by getting intu cracks fissures or natural 
spaces between building materials In these cases dry 
deposition is more hkelv to cause harm than wet 
deposition 

The list of materials that acid rani can alfect is 
extensive It includes stones and cement 'limestone, 
marble, lime mortar and concrete: and architectural 
metal work "iron, steel copper, brass bronze, 
aluminum zinc and lead I Oil paints and protective 
plastics as well are not immune to damage by acid 
deposition 

In addition to economic considerations, there is a 
cultural and historical aspect to acid rain damage to 
structures Ancient memorials to all of civilization 
such as the Parthenon and the Taj Mahal are showing 
the eltects ot acid deposition These monuments have 
deteriorated more in the past century than in all the 
thousands of years since they were built Canadas 
Parliament Buildings are also being slowly eroded by 
acid deposition and other air pollution 

The effects ol acid rain can he somewhat alleviated 
by changes in the architectural design and other 
preventive measures The costs involved arc- con- 
siderable and there is po way yet to gauge their long- 
term efficacy 
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How Acid Rain Affects Forests 
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In many places in North America and Europe, 
dramatic damage to forests has been reported. These 
effects include thinning of the leaf canopy, premature 
colouring of leaves (early autumn syndrome), declin- 
ing growth rates and an increased death rate of trees. 
These effects have been noticed in sugar maples, red 
spruce, white birch, beech, pine, and ash trees of all 
ages. While itjs difficult to pinpoint a single cause for 
these phenomena, evidence indicates a strong cor- 
relation between the effects and high levels of air 
pollution and acid deposition. ' 



Scientific research suggests that forests can be dam- 
aged by acid rain in several possible ways: ozone and 
acid deposition may affect forests directly by damage 
to leaves and needles,- acid deposition may increase 
meta! toxicity in the soil, and acid deposition may 
leach nutrients from the soil and vegetation. There is 
general agreement that industrial pollution places 
stress on forests, contributing to their decline. There is 
also a growing consensus within the scientific 
community that air pollution, including acid rain, 
harms forests in several of the above ways While 
decline may be caused by natural, as well as man-made 
effects, it is suspected that acid rain may play a role in 
many cases. 
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How Acid Ram Affects the Economy 
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In the early 1980s the Ministry of the Environment 
conducted a number ol studies which attempted to 
assess the economic impact ol at-id rain on a number "I 
industries and on buildings and other materials 

At that time sport fishing still the main recreational 
activity threatened by acidification, brought in $265 
million of the $917 million Ontario earned through 
aquatic-based tourism annually t |9H0 figures) It was 
calculated that a 4% loss in lish populations in the 
I'arry SoundMuskokaHaliburton region could result 
in a $20 million loss from that sector each year A 20% 
reduction in fish populations could have resulted in an 
annual loss ol $70 million 

Increased costs or decreased revenues 
have been linked to the impact of acid 
deposition on lorestry, commercial 
lishing and buildings The govern- 
ment estimated at the time that acid 
deposition would cost Ontario as 
much as $400 million over the course 
of the decade Moreover, many of the 

impacts would be fell in parts ol the province already 

facing economic and social difficulties 
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COUNTDOWN ACID RAIN 
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Countdown Acid Rain loiki'ihuiis on the luui 
industrial sources that produce approximately SO'Xi of 
the acid gas sulphur dioxide in < liiumo 

I'hc linn Lorporatc sources icgulaicd jic the Inco and 
Falconbrtdge nickel copper smellers in Suiihury the 
Algoma Ore Division's iron ore sintering plant at 
Wawa and Ontario Hydro's sis operating Inssil lucl 
Fired generating stations spread across the province 
Countdown Acid Rain includes regulations toy each ul 
these companies which have re'|tured them to begin 
reducing sulphur dioxide emissions in 19815 with 
phased in reductions until I9 l >4 



Sulphur Dioxide emissions 

(thousands of tonnes per year) 



Source 

Inco, Sudbury 

Ontario Hydro, 
province-wide 

Falconbridge, 
Sudbury 

Algoma, Wawa 



1980 base case 1994 limits 
1158 265 



396 

154 
285 



'175 



125 



Four Major Sourcw - Total Sulphur Dionid* Limits 
(thousand* of mew tonrwi per year ) 

Quatre inurr p* principalei Limltes totatei des emuik>m d anhydride lurtureu* 
■ milieu de tonnes meinquei par annee} 
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C ountdown Acid Rain gives 
each nt '.he tour companies 
included in the program 
freedom to timl -their nwn 
solutions to reduce their 
emissions to the required 
limits In other words the 
ends are mandated but not 
(he means 



To ensure thai the compa- 
nies abatement proposals 
were both reasonable and 
technically sound the com 
panics were required In 
provide the ministry with 
progress reports every six 
months dining an initial 
three year research and development phase which 
ended in lanuary 1989 To date each ot the sources 
has been within the regulated emission limits lhc;i 
reports which have been open tor public examiftai 
show their increasingly detailed plans lor emission 



<J» 



Q 



5 
O 

a 



o 




control The corporation*, have now moved into the 
implementation phase of the program The companies 
must suhmit progress reports to the ministry twice a 
vcar These eltorts are hacked with a commitment 
trom the government to enforce ihe program s 
regulations stringently with corporate lines ol up to 
$l(KKKH)pcrdav for offenders 



The Countdown program now 
includes an acid gas emissions 
verification feature This requires that 
annual acid gas emissions reported hy 
the tour regulated sources will he 
audited hy an independent consultant 
to confirm that scientific all v 
acceptable methods are used and to 
estimate statistical error in reported 
emissions 



Inco 



Inco Ltd. operates a large nickel copper smeller with 
associated milling in the Sudburv area It has been the 
largest point source of sulphur dioxide emissions in 
North America tor many years although it is exceeded 
by clusters of coal-fired power stations in several 
American states 

Under Countdown Acid Rain Incos limit Iot sulphur 
dioxide emissions was set at 685 kilotonncs per year 
tor l'*H6 and to a maximum ot 265 kl'yr tor 1994 

Inco is taking the following steps to reach its goal 

• Moving to bulk concentrate smelling in a 
(lash turnace which will allow the capture o( 
more high-strength sulphur dioxide 

• Uuilding a new double-contact acid plant 
near the flash furnaces to replace an older 
less effective one 

• Spending $6') million in capital tor changes 
to milling technology which will reieci more 
of the sulphur-bearing mineral pytThottte 

• Overall Inco will spend $494 million hy 
1994 in capital to achieve the sulphur 
dioxide emission level of 265 kl'yr from its 
sme].ting operations in Sudburv 
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Falconbridge 

Like Into, halconbridge Ltd. is a ruckeLcuppcr smelter 
with associated laolities operating in the Sudbury area 

Under Countdown Acid Ram Falconbridge must 
reduce its annual sulphur dioxide emissions to 100,1)00 
metric ions by 1994 

In order to meet these requirements, Falconbridge is 
pursuing the following strategy 
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© • Maintaining its approach ol improving existing 

*-* process operations to remove more sulphur in 

the roasters and capture the resulting sulphur 
dioxide in the expanded single contact 
sulphuric acid plants 

• Modifying the Strathcona Mill which will 
provide a consistent and improved quality of 
nickel-copper concentrate to the smelter 

• Scheduling research and development on 
increased pvrrhotite rejection to further reduce 
emissions bv about 25% below the 199-1 limit 

• Allocating S39 million (or research 
development and capital projects 

Falconbndge announced in January 1991 that it had 
already achieved reductions of sulphur dioxide 
emissions to the 1994 goal of 100 ki/yr 



Algoma 

The Algoma Ore Division ol Algoma Steel Corp Ltd 
operates an iron ore sintering plant at Wawa 

With the introduction ol Countdown Acid Rain 
Algoma's emission limit was lowered to I HO kilotonnes 
in 1986 and 125 kilotonnes for 1994 In 1986 Algoma 
downsized us sinter production capacity at Wawa bv 
about 50% due to soft steel markets In addition, the 
company started supplementing the sinter plant teed 
with mill scales and sulphur tree iron ore from other 
sources When these two initiatives were combined 
the resulting sulphur dioxide emissions Irom this 
source were within the Countdown program limits 
Lower sulphur dioxide emissions are primarily due 
to lowered production as a result of a continuing 
depressed market in North America Abatement 
through technological measures was examined bv the 
company but was not considered financially feasible 
lor Algoma at the present time 



Ontario Hydro 
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Ontario Hvdro is a public utility owned by the 
Province ol Ontario It operates three coal tired plants 
in southern Ontario as well as two smaller plants in 
the northwest ai Thundci Bay and Atikokan An oil 
hred plant al Bath provides additional powei for peak 
usage periods 

t Jntario Hydro provides almost all of the provinces 
electricity In 1990 energy production was distributed 
in the following manner nuclear (48% i. hydraulic 
(30%)', tossil luel i 2 2 '*'■ ) and by purchases to make up 
any shortages 1 he nuclear and most ol the hydro 
electric units generate the basic electric itv lot normal 
usage, with the tossil luel plants and some hydro 
electric capacity reserved tor intermediate and peaking 
purposes C oal is also used to generate most ot 
( )ntano Hydros reserve capacity 



* Areas most sensitive to 
acid rain 

• Major sources of 
sulfur dioxide 

> Important storm paths 




Countdown Acid Rain 
requires ( Inlano Hydro to 
meet a sulphur dioxide limit 
ol }7(l kl/yr lor the vears 
I'JKti through I9H", a lower 
limit ol 240 Itt/yr lor I9<*0 
1993, and a limit of ITS kt'yr 
tot 1994 and beyond These 
levels are significantly lower 
than the 1'fSli base year level 
ol ?96 kilotonnes 

( nunldown Acid Rains 
legulations include goals tor 
f Ontario 1 1 v d r o s emission 
levels of nitrogen oxides as 
well The total ol Hydros 
sulphur dioxide plus nitric 
oxide emissions was capped 
at 4ln kl'vr Worn 1986 to 
MHJ-9 280 ki/yr tor I99CI 
and must be cut again to ? I ^ 
kt vr by 1994 

( Jntario Hydro has taken the 
billowing steps in order to 
comply with the C ountdown 
regulation 

Submitted an Fnyironmcntal Assessment 
proposal to relro lit flue gas desulphunzation 
iFCDi equipment 'scrubbersi on selected coal 
fired units The first pair are to be in service at 
l^imbton generating station in 1994 The next 
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station to be- retro-fitted will be the Nanticoke 
generating station. 

• Purchased lower sulphur content coal tor 
increased use in the future 

• Installed due gas conditioning technology at 
Nanticoke and Lamhton generating stations 10 
permit the use of lower sulphur coals at these 
locations 
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• Installed low-nitrogen oxide burners at 
Nanticoke generating station 

• Is evaluating other combustion modifications 
to lower nitrogen oxide emissions at other 
generating stations 

• Is purchasing hydro electric power trom 
Manitoba. 

• Is planning conservation measures, managing 
demand and encouraging non-utility 
generation (NUGS). 

• Is allocating an estimated $2 68 billion by the 
year 2000 for measures to control acid ga^s 
emissions, ot which $ I 5 billion is for capital 
measures This will result m increased 
electricity rates beginning in 1990 and peakmg 
at a 3.4% increase in 1998. 

Ontario Hydro's Demand/Supply Plan, released for 
public consultation in December I989, looks at how to 
meet Ontanos electricity needs to the year 2014 The 
public review will help to ensure that Ontario Hydro 
meets the regulated emission limits alter 1994 in a way 
that is consistent with Ontario's environmental snwal 
and economic goals 



Boiler Regulation 

In addition to the four maior sources ot acid gases 
Countdown Acid Ram places limits on sulphur dioxide 
emissions from new or modified boilers as well The 
regulation requires either a one per cent sulphur 
content constraint on the fuel or the removal ot an 
amount of sulphur dioxide in excess ul on* per cenl 
sulphur (in fuel] trom the flue gas Ontario Hydro 
electric generator boilers and small boilers used lor 
comfort heating are exempted This regulation 
complements regulations already in place which 
require emitters to meet ambient air quality standards 



WHAT CAN I DO! 

Countdown Acid Ram is a major step on the road to 
resolving the atid rain problem As an individual you 
can also make an important contribution to improving 
ihc quality' ol the environment For example you can 

Conserve energy 

• turn otf lights hot water and appliances when 
they are not in use 

• walk or cycle instead ot travelling bv motor 
vehicle whenever possible 

Use energy efficiently 

• buy energy efficient goods and appliances 

• travel hv puhlu transit or car pool when 
possible 

• keep your car tuned up, turn your engine olf 
rather than let it idle 

Remember reducing, reusing and recycling goods can 
also save energy i by reducing the need to manufacture 
as many new products! 1 

Use your power as a consumer and buy goods that are: 




• reusable recyclable or made Irom rccyclables 

• not over -packaged 

• request that such environmentally friendly 

items hi 1 stocked il they are not available 

|oin an environmental Interest group. 

For mure ideas on saving energy and 
to learn about energy and the envi- 
ronment call the Ontario Ministry ot 
Energy Inlolineal l-800-ENERGYl 



FOR MORE INFORMATION 

fcnvironment Ontario has several information pieces 
about acid rain and other topics These arc available 
through the ministry's Public Information C eotrc 
located at 135 St Clair Avenue West, Toronto, 
Ontario M5V I P5 In Toronto call 323-412 I.- ©W- 
side Toronto call i(S©0) 565-4353 The Public 
Inlormation Centre is open Monday through Friday 
Irom 9.00 a.m. lo 4.30 p in 
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INTRODUCTION (T) 

QU'EST-CE QUI LES PLUIES ACIDESt (?) 

LES EFFETS DES PLUIES ACIDES * 

L'cffct dcs pluies acidcs sur la same 
I 'cffet des pluies acides sur les lacs 
l.'eflet dcs pluses acides sur les bailments 
l.'cffcl des pluics acidcs sur les lorets 
L'cffet dcs pluies acides sur leconomie 



LES PLUIES ACIDES, UN COMPTE A ^ 

REBOURS 

Inco 

Falconbridxc 
Algoma 

( )nlanc> Hydro 

RcKlcmcnt sur les chaudicres 



COMMENT PUlS-jE CONTRIBUER A 
AMELIORER LA SITUATION! 



RENSEIGNEMENTS ADDITIONNELS 
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LES I'M JIE8 U 1 JM-S 

UN COMPTE 
A llEKOIJHS 



Les piuies acides sont a longinc dc problfrmes 
envtronnementaux graves Elles ont dcs effets nelastes 
importams sur la same les lacs, les forcts et les 
bailments Les effets des piuies acides et les touts dcs 
mesures qui en visent la reduction ont en outre des 
repercussions economiques indirecles mars tout aussi 
importantes En plus des effets sur leconomic, 
lenvironnement et la same Ion doit aussi considc'rer 
les repercussions m.oms tangibles, comme 
lappauvnssemcnt global des richesses et de la diversite 
dc I ecosysteme 

Des sondages ont revcle que les trois quarts des 
Canadiens et Canadienncs ainsi qu'une grande partie 
de la population amencainc se discnt prets a accepter 
que les taxes et les pnx augmentem 
pour mcttrc un terme aux effets 
devastaieurs des piuies acides sur 
I eiTviroiuicrnenl 




Les piuies at ides un compte a 
rebours est un programme lance en 
1985 par le gouvcrncmcnl de 
lOntario et etablissant des mesures 
antipollution ngotireuses dans le but 
de reduire la concentration dcs 
polluants a I online des piuies actdes Tres souple il 
prend en consideration a la fois les imperatifs 
economiques des industries responsablcs des emissions 
et fa necessite pressantc de protcger renvironnemcnt 
en reduisant a la source les piuies acides Les piuies 
acides un compte a rebours a comme objectif dc 
ramener a 877 kilotonncs par an les emissions 
industncllcs responsablcs des.pluics acides qui 
atteignaient 2 194 kilotonncs par an en 1980 

L'industrie, le milieu des affaires et d'autrcs troupes 
dinteretont emis cerlaines reserves itistifiees quant aux 
eouts entraincs par la recherche de mesures de 
reduction dcs piuies acides Les fonds investis dans la 
luttc contre les piuies acides peuvent cependant avoir 
des repercussions positives sur leconomic il s'agit de 
ressources financicres dont la rcalfectation a comme 
resultat dassurer un environnement plus sain a toute la 
population Selon la plupart des etudes !cs depenscs . 
importantes en matiere de luttc contre la pollution 
auraient meme tendance a crcer dc Icmploi 

La prcsente publication decru les efforts deploycs en 
Ontario pour combattrc les piuies acides et donne un 
apercu des effets quellesonl sur la santc ies lacs, les 
forets el les bailments ainsi que sur leconomic II y est 
question egalcrncm des mesures que nous pouvons 
adopter individuellcment pouf contribuer a ameliorcr 
la situation 
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Le tcrme >• pluies acides -■ est la fac/m courante de 
designer les precipitations qui unl unc tencur en acidc 
anormalement elevee Les pluies at ides sortt formecs 
lorsque des .gaz (e dioxydc dc socrtre el les oxydes 
dazotc- se'eombtnent a I air humide .Les precipitations 
acides prenncnt dilrcrenics lornies repartees en depots 
hurnides ' pluie grclc hroudlard ricigc: tondante et 

nes^e 1 et en deno" •.>-••■ atitres 1 

lormes 
isibles a 
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11 acs ^az d'echjppemcnt 

_cs des centrales elcctriqucs 

ssus de combustion a haute 

e 

rcccvant des depots acides 
■*ECS regions rctcptriccs l.a 

le depots acides qu tine 
_n absorber sans subir de 

il critique la quanlilc de 
_ne region rdccptricc est 

: de la quantite de depots 

He uhe combinaison des 
~i la concentration de ^az 

t Le scuil critique moven 
-I Ontario etait insqti a 

iltates hurnides par hectare 

_s donnees st lentif iques 

seuil critique de tes lacs 

e moyenne 
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L'effet des pluies acides sur la santi 
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\Jc plus en plus dc donnccs mcdicales indiquc-nt que 
lei pluies acides et leurs precurseurs (les gaz acides) 
peuvenl avoir des effets ncfastcs sur la same En plus 
du risque associe a ['exposition aux gaz acides on don 
aussi considerer les ellets mdirccts possibles des 
melaux a letat de iraccs que les pluies acides liberent 
dans I'environnemenl 

C'est notre systcme rcspiratoire qui est le plus sus 
cepuble de souffnr des effets des pluies acides II a cte 
demontre que I ozone prm- 
cipale compnsante du smog 
est une substance irritantc 
pour le svsteme respiratoirc 
Lozone est forme lorsque les 
oxvdes d azoic rcagissent 
avec les composes organiques 
volanls a la lumiere solaire Le 
dioxyde de soulrc le dioxyde 
. d azote et les aerosols- acides 
iparticules acides tines en 
sus-pension dans un milieu 
gazeux < peuvenl aussi etre la 
cause de problemes respi- 
ratoires tcmporaires, comme 
la toux. le sittlement et I'cs- 
soufflcmeni Dans ecrtames 
regions de I Ontario, en par 
ticuher durani la penode estivakvla concentration des 
polluants atmosphenques ci-dessus atteint pariois des 
niveaux sulfisants pour provoqucr ces prohlemc chez 
les sujets sensibles 

L'assooation pulmonaire americainc estime qu environ 
40 milliards de dollars en frais medicaux sonl verses 
chaque annee par la population des Etats-Unis pour le 
traitement de diverses affections resultant de 
['exposition aux precurseurs des pluies acides el aux 
autres polluants atmosphenques 

Les effets de ces polluants sur la Sante: dependent dun 
grand nombre de facleurs, notammem la concentration 
des polluants, la durce dexposiiicm aux polluants, la 
profondeur et le rythme de la respiration lage et les 
antecedents medicaux (bronchiie, asibme el amies i 

De plus en plus de lacteurs donncnt egalemcnt a 
penser que certains polluants son! plus nocils en 
combinaison qu'individuellcmenl Des eludes animales 
rcvclent que le dioxyde d'azote pcut con.trihuer a 
reduire la resistance aux infections virales et a empirer 
les problemes respiratoires graves 

Lon connail maintenam les effets a court terme de 
['inhalation de fortes concentrations de gaz acides el 
dc contaminants semblables sur la same des personnes 
sensibles Toutefois il nest pas simple de determiner 
de taqon scientifique les effets dune exposition 
prolongec a dc faiblcs niveaux de polluants parce qu'il 
est difficile de reproduire tidclement en labora'toire les 
conditions que Ion retrouvc dans lenyironnemc-nt 







What Acid Ram Does to Lakes 
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'ben a lake is heavily impacted with acid 
deposition, the lake is called acidified. According to 
a 1990 Ministry of the Environment report, the pH 
level in at least 19,000 Ontario lakes has dropped 
below 6.0, the level at which scientists believe 
negative biological effects due to acid rain 
generally begin The report also states that at least 
7,250 lakes are so acidified thai they have lost all 
their natural capacity to neutralize acid deposition. 
Acidification due to natural causes has been ruled 
out as a major factor in the acidification ol these 
lakes The acid deposition responsible for the 
damage has been traced to industrial sources of 
sulphur dioxide 

Many lakes in Central Ontario are located on a 
geological formation, known as the Pre Cambrian 
Shield This formation is granite, covered with a 
thin layer of soil. It has very little natural ability to 
neutralize acid precipitation Adding to the 
problem is melting snow in the spring, which 
causes a rapid, short-term increase in acidification 
known as "spring shock" Acid deposition may also 
cause toxic metals such as mercury or cadmium to 
leach from surrounding soil into the lakes, or be 
mobilized from lake sediments. 

Organisms such as eggs, embryos, hatchlings and 
very young aquatic life are most sensitive to the 
elfects of acidification. When a lake becomes acid- 



pH greater than 5.0 
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[.acidification dun lac cntraine la proliferation dc 
certains types d'algucs ce qui rtjduit la quantile 
d'oxygene dans 1 eau au detriment des poissons et des 
autrcs organismes Dc plus, les masses d'algues 
liiamenteuses indesirahles qui pcuvent 
se former le long du rivage des lacs 
obstruent les drains el Iimitent les 
activitcs recreatives L'aodidcation 
des lacs favonse aussi la proliferation 
d'autres cspeccs d algucs produisant 
des odcurs nauseabondes 

Heurcuscment des etudes ont demon 
tr£ que les cltets de I acidification 
peuvent etre rcvcrsibles a long terme 
si le degre daciditc de lean est net- 
tement rediiu 



pH de 4,2 a 5,0 



pH inferieur a 4,2 
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L'effet des pluies acides sur les bailments 



< Les pluies acides oni un ellel corrosil sur la picrre el le 

metal qui cntraine I aliaiblisscment des bailments 

<^i Les depots acides peuvent aussi contribuer a la 

^j deterioration des batimenls en penetrant dans les 

interstices des matcnaux Dans cc cas les depots sees 

sont plus susceplibles de causer des degats que les 

depots humidcs 
_i 

Q- La lisle des matieres sensibles aux pluies acides est 

longuc Elle comprend la picrre el le ciment t picrre 
vo calcairc marhre. momer de chaux et betonl el certains 

^ metaux ller. acier. cuivre. laiton, bronze, aluminium. 

zinc et plonib.i I es pemtures a base d huile et les 

enduits de plasiique ne sont pas rem plus a lepreuve, 

des elfels des pluies acides 
v^i 

l— Les dommages causes aux hatiments par les pluies 

uj acides n'onl pas que des repercussions d'ordre 

cconomique, mais aussi d'ordre culturel el historique. 

In tllet d anciens monuments comrtic le ParihcnGfi et 
"■ le Ta| Mahal subisvent les effets devastateurs des 

LU depots acides Depuis un Steele, lis oni subi plus de 

dommages quau cours dc milliers dannces d existence 
<*l Les bailments de la Collinc parlemeniairc sont aussi 

lu ronges par les depots acides el autres tormes de 

, pollution atmosphenque 

Dans une certainc mcsitrc, il est possible de parcr aux 
elfels des pluies acides en modiliaint la conception des 
edifices, entre autres mesures preventives Les touts 
associes a ces mesures sont considerables et rien 
encore ne nous permct dc |uger de leur elticacit^ a 
long terme 
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L'effet des pluies acides sur les feritl 
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Les precipitations acides ont cause des dommages 
considerables aux forets de nombreuses regions 
d'Amerique du Nord et d'Europe, dont l'amincissement 
de la nappe foliaire, la decoloration precoce des 
feuilles.la reduction du taux de croissance des arbres 
et I'augmentation de leur taux de mortalite Ces effets 
ont £t£ not6s sur les erables a sucre, les epinettes 
rouges, les bouleaux blancs, les hetres, les pins et les 
frenes de toute taille. Bien qu'il soit difficile den 
determiner la cause precise, il semble qu'ils soient 
d'autant plus prononccs que la pollution atmo- 
spherique et les depots acides sont importants. 

La recherche a demontre que les pluies acides pou- 
vaient causer des dommages aux forets de plusieurs 
facons: I'ozone et les depots acides peuvent agir 
directement sur les forets en endommageant le 
feuillage et les aiguilles des arbres,- les d£p6ts acides 
peuvent accroitre la toxicity des me"taux presents dans 
le sol et lessiver les elements nutritifs contenus'dans le 
sol et la v^g^tation. On s'entend pour dire que la 
pollution d'origine industrielle porte atteinte aux forets 
et contribue a leur d^clin. Dans les milieux scien- 
tifiques, le consensus qui emerge est que la pollution 
atmospheYique, dont les pluies acides, a sur les forets 
plusieurs des effets nocifs presented ci-dessus. S'ilest 
possible que des causes naturelles ou humaines soient a 
lorigine du declin des forets, les pluies acides sont 
soupconnees d'etre en cause dans de nombreux cas. 
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L'effet des pluies acides sur I'iconomle 
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rtu d^but des annees 80 le ministere de 
I'hnvironnemcnt a elfectue un certain nombrc deludes 
en vuc de determiner I impact cconomique des pluies 
acides sur diHerentes industries, ainsi que celui de la 
deterioration des bailments et de divers matenaux 

En 1980, la peche sportive, qui elan toujours la 
principalc activite recreative menacee par I'aci- 
dilication, representan 265 des 917 millions de dollars 
que la province recoltait annuellement grace au 
tounsme lie aux loisirs nautiques On a calcule quune 
diminution de 4 pour KM) des populations de poissons 
dans la region de Parry Sound-Muskoka-Haliburton 
pourrait entrainer chaque annee des penes de 
20 millions de dollars de revenus et que pour une 
diminution de 20 pour 100, les penes 
annuclles pourraient s elever a 
70 millions de dollars 

Une augmentation des couts et une 
baisse des revenus ont cte attributes a 
limpact des depots acides sur 
I Industrie forestiere la pethe com- 
merciale et les batiments Le gou- 
vernement evaluait a lepoque que les 
effets des depots acides entraineraient 
pour (Ontario des penes de I ordre de 

400 millions de dollars de 1980 a 1990 De plus. 

heaucoup de ces cflets allaient se (aire sentir dans des 

regions de la province qui etaien.t deja aux prises avec 

des dithcultes economiques et sociales 
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LES PLUIES ACIDES, 

UN COMPTE A REBOURS 

Les pluies acidcs un compie a rebours est un pm 
gramme dont I action porte sur les qua t re industries 
rcsponsables d environ 80 pour t 00 de toutes les 
emissions dc dioxydc de soutre en ( Ontario 
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Les quatre societes visees sont Inco et Falcon-bridge 
qui cxploitcnt les londencs dc nickel ct dc cutvrc dc 
Sudbury Algoma Steel Corporation Limited qui 
exploite lusine de tnttage du mineral de ler de NX'awa 
et Ontario Hydro qui exploite six centrales thcr- 
miques classiques dans la province tin vertu des 
rcglemcnts promulgues pour chacunc des compagnics 
dans Ic cadre du programme les plines at ides un 
compte a rebours cellcs ei ctaicnt lenues dc Com- 
mencer a reduire letirs emissions dc droxyde de soulre 
des 1986 pour que les niveaux presents suienl attemts 
en 1994 

Emissions de dioxyde de soufre 

(en mtlliers de tonnes par annee) 



Source 

Inco (Sudbury) 

Ontario Hydro, 
(a lechelle de 
la province) 

Falconbridge 
(Sudbury) 

Algoma (Wawa). 



Annee-temoin de 1980 Objedifs pour 1994 
1158 265 



396 

154 
285 



175 

100 
125 



Fou* M#jor Sources ■ Total Sulphur Dionidt limits 
flhousands oi melrtc tonnes per year) 





Quatre s 


Purees principales - Limites totates des emissions c 
(milliers de tonnes fnelnques par annee) 


anhydride suHureux 
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Le programme Les pluies 
acides, un compte a rebours 
donne a ccs quatre societes 
la liberie de choisu leurs pro 
prcs mcthndes pour ramencr 
leurs emissions aux niveaux 
presents Autrement du on 
leur impose les resul-tats, 
mais pas les moyens 

Tuulelois, alin de s assurer 
que les mesures dc lutte 
adoptees par les compazines 
etaicnt a la bus raisonnahles 
el valables du point de vuc 
technique on leur avail 
demande de presenter ufl 
rapport detape tous les six 
mots au Cours de la pe- 
riode inmale de recherche 
dcvcloppcmcnt qui a pris I in en lanvicr 1989 lusqua 
present tomes les compagmes onl respecte les limitcs 
imposees par les rcglcments I curs rapports detape 
que Ic public a eu Ic loisir d'exammer. deenvent de- 
lation detalllcc leurs plans dc reduction des emissions 
Ccs compagmes en sont maintenant a la phase dc misc 
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uu en oeuvre du programme el c-lles doivc-ni encore 

a- snumettre au Mirtisterc des rapports detapc deux fois 

par annee Le gouverncmcnt sest engage a appliquer 
.«j rigoureusemenl les rcglcmcnts du programme des 

amendcs pouvant attcindrc 100 000 $ par |our scram 
hj imposees aux compagmes qui dcpasscm les limites clablies 

i— 

a _ Le programme prevoit cgalcmeni a l'hcurc actuclle une 

etape de surveillance des emissions dc 

gaz acidcs scion taquelle les rejeis 

i_, n^f^|>j . ^C^^^Btii*, en cause devrom (aire lobjct dune 

verification par une firme conscil 
independante pour determiner la 
validilc sciciitiiiquc des methodes 
ulilisees et les marges d'erreur des 
mesures lournics 
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Inco 

u , ^yffi^^gtkf^^Si^/ii^wKi ' a corT >PW>ie Inco I id exploitc une 

important!.- tondene de nickel ct dc 
cuivre ainsi qu'un atelier dc broyage 
dans la region de Sudhurv Elle con- 
stitue la plus grande source ponctuellc demissions 
de dioxyde de soutrc en Amcnquc du Nord depuis 
nombre d'annecs bien que les emissions de groupes dc 
centrales thermiques au charbon dc plusieurs ctats 
amencains soient plus importantes 

En verlu du programme Les pluies acides un comptc a 
rebours. les emissions dc dioxyde de soulre dlnco ne 
devaienl pas depasser 685 kt- annee en I'JHd et devront 
etre d'au plus 265 kt'annec en I-W4 

Voici les mesures mises de I avant par Inco pour attein- 
dre ses objectds 

• adopter la melhodc de fusion eclair du 
concentre collectil aim dc reciicillir davantage 
de dioxyde de soulre concentre, 

• conslruire une nouvclle usine d'acidc a circuit 
de recuperation a contact double pres des (ours 
de tusson eclair pour rcmplacer 1'ancicnne. 
dont le rendement est momdre 

• mvestir 69 millions de dollars pour ameliorer 
les procedes de broyage aim d'augmenter le taux 
dc reici de la pyrrlioiine tin mineral soutrc 

• avoir investi un montam global de 4''4 millions 
dc dollars en l'W-4 pour rcduirc a 265 kt.annee 
les emissions dc dioxyde de soulre dc sa 
fondenc dc Sudbury 



Faicenbrldge 

C ommc Inco Falconhndge ltd exploite une fondenc 
de nickel et de cuivre ainsi que des usincs dc broyage 
dans la region de Sudbury ■ 
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— Dans le cadre du programme Les pluics acides un 

« comptc a rebours. Falconbndgc don ramener ses 

emissions de dioxyde de souire a 100 000 tonnes 
.< metriques par annee d ici 1994 

uj La strategic qui permeura a Falconbndgc daitemdre 

i_ ses objecofs est Id suivante 

a. 

• poursuivre ses proiets d amelioration des 

precedes existants, qui visent a e 1 1 miner 
O davantage de souire au cours du grillage et a 

sj recuperer le dioxyde de soufrc qui en resultc 

en augmentant la capacitc des usines dacidc 
2> sullurique a circuit dc recuperation a contact 

simple. 

• apporter des modifications a I usine de 

"■" Strathcona pour amcliorcr et uniformiscr la 

"J qualitc des concentres de nickel el dc cuivie 

a trailes a la fonderic, 

(j • planiher la rnise an point de moyens 
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permettanl d'ameliorer le taux dc rcfci dc la 

pyrrhotinc pour reduire les emissions de 

25 pour 100 par rapport a la limne lixee pour 1994. 

• consacrer 39 millions de dollars a la recherche 
dcveloppement et aux proiets d immobilisations 

En tanvier 1991, Falconbndgc a annoncc quelle avait 
deja atteinl la limite de 1994 pour les emissions de 
dioxyde de soufre, sou 100 kt/annee 



Algoma 

La socicte Algoma Steel Corporation Ltd exploite une 
usine de tnttage du mineral de ler a Wawa 

Aux termes du programme Les pluies acides un 
comple a rebours, la limite des emissions dc dioxyde 
de souire dc la socicte a etc lixee a ISO kcannce en 
1986 et a 125kt/annee en 1994 Commt dune part. 
Algoma a reduii sa production dc moitie en 1986 en 
raison des condiltons delavorables du marche de lacier 
et que. d'autre part, ellc a commence a utihser des 
matiercs premieres comme des ballitures et du mineral 
de ler exempt de soufre provenant d'autrcs sources, les 
emissions de dioxyde de soufre de la socicte ont etc 
ramenecs aux nivcaux fixes dans le cadre du 
programme La reduction des Amissions esl surioul 
attribuable au ralentissement des operations, le marche 
nordamcncain demeurant lent La compagme a 
examine les solutions technologiques necessaircs pour 
reduire ses emissions, mais a jugc qu'en raison de leurs 
couts, ellc nc pouvait sc pcrmcltrc de les mcttrc en 
place a I'heurc auuclle 
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Ontario Hydro 

Ontario Hydro est unc societe de service public qui 
apparticnt a la province de 1 Ontario Elle expioue trots 
centrales au charbon dans le sud de I Ontario, de 
meme que des centrales plus peiites dans le nord ouest 
de la province a Thunder Bay et a Aukokan Une centrale 
alinienlec au mazout situee a Bath, assure lapprovi- 
sionnernent en electncite pendant les periodes de pointe 

Ontario Hydro iournil la presque loiahle de lelec- 
tncitc de la province En I 99(1 la production d'encrgie 
etait distribute de la lat,on suivante centrales 
nucleaires 148 %i centrales hydrauliques ! 30 %i 
centrales a combustible fossilc '22 %i ct achats 
delcctncitc en cas de besom Les centrales nucleaires 
el la plupart des centrales hydrauliques produtsent 
I electncite pour les besoms normaux tandis que la 
production des centrales a combustible lossile et de 
certaines centrales hydrauliques est reservee aux 
periodes intermediates et de pointe l.e charbon est 
egalement utilise pour ahmenter les centrales produisont 
la presqut.' totality de la reserve en encrgie electrique 



Dans le cadre du programme 
Les pluies acides un compte 
a rcbours les emissions de 
dioxyde de soutre d Ontario 
Hydro onl ele limitees a 
370 kt'annee de 1 986 a 1 989 
a 24(1 kt'annee de 199(1 a 
1991 et a 175 kt/annce a 
compter de 1994 Ces emis- 
sions sont de bcaucoup 
infeneures a celles de lannee 
temoin 1980, qui ctaient de 
396 kiloionnes 



■ Sttteun In plus sensiWes 
aux pluies acid«s 

• Sources importantes 
de dionyde de soufre 

y/ Trajectoires normales 
du vent 



Ontario Hydro s'esi egalc 
ment vue imposer des hmiies 
a ses emissions d oxydes 
d azote Le plalond des emis- 
sions combinecs de dioxyde 
de soufre et d'oxyde nitnque 
a etc fixe a 430 kt/annee pour 
la periode de 1 986 a 1989 
a 280 kt/annee pour 1990 et 
a 2 IS kt/annee pour 1994 

Voici les mesures qua adop- 
tees la societe ( Jntario Hydro 
pour se con former aux 
normes fixecs dans le cadre 
du programme Les pluies 
acides un compte a rcbours 



Elle a prcsentc un rapport devaluation envt- 
ronnementale sur l'insiallation d appareils de 
desulluration des gaz de combustion epu 
ratcursidans certaines centrales au charbon 
La premiere paire depuratcurs devrau ctrc en 
service en 1994 a la centrale de Lambton Les 
prochams epurateurs seront installcs a la 
centrale de N'anncokc 
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"J • Eflc a achete du charbon a faible tencur en 

ce soufre, type dc charbon quelle cntcnd utihser 

en plus grande quanutc a I avenir 
■< 

• Elle a installe des dispositifs dc condition 
lu nement des gaz dc combustion a Lambton 
l_ et a Nanticoke. afin de pouvoir y utihser du 
q_ charbon a faible tencur en soufre 

• Elle a installe des bruleurs a iaible emission 
O d'oxydes d azote a la centrale de Nanticoke 
cj 

• Elle evalue dautres modifications des precedes 
Z dc combustion dcstinees a rcduire les emis- 

3 sii ms d'oxydes d'azote dans d'autres centrales 

• Elle achete de lencrgjc produite au Manitoba 

WO 

" J • Elle plamhe des mesures de conservation de 

Q l'energic, gen; la demande et encourage la 

— production pnvcc dclcctricitc 

• Elle a alrecle environ 2,68 milliards de dollars 
lusqu'a I an 2000 pour lutter contre les emis- 
sions de gaz acides. dont 1,5 milliard de 
dollars en depenses demobilisations, ce qui 
expliqi.ic la haussc des coiits dc lelcctncitc 
depuis ,1990 la plus importante hausse sera 
celle de3,4 pour 100 en 1998. 

Le Plan de 1'offre et de la demande d'Ontano Hydro, 
qui a ete soumis a lexamen public en decembre 1989, 
est un document qui traiie de la strategic' qui permettra 
de rcpondre a la demande d'electncite dc I Ontario 
tin i 2014 Le processus dc consultation publiquc 
contnbiiera a assurer qu'Ontarto Hydro continue a se 
conformer aux limiles relatives a ses emissions aprcs 
1994 en respcctanl les objectifs cnvironncmcntaux, 
sociaux et economiqucs de la province 
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Reglement sur les chaudieres 

En plus des quatre sources principales de gaz acides, le 
programme Les pluies" acides, un comptc a rcbours 
limite aussi les emissions de dioxyde de soufre des 
chaudieres, quelles soienl nouvelles ou modifiees. Le 
reglement requrerl que le combustible utilise ne 
cotviienne pas plus de I pour 100 de soufre ou qu'une 
quantrlc de dioxyde de soufre supcricurc a I pour 100 
soit climinec des gaz de combustion Les chaudieres 
des generatrices electriques d'Ontano Hydro et les 
pelites chaudieres servant au chauffage d'appoint ne 
sont pas touchces par le reglement Ce reglement 
s'aiouie a ceux qui existent deja et qui obligent les 
pollueurs a respecter des normes sur la nualite de lair 
ambiam 



COMMENT PUIS-JE CONTRIBUER A 
AMELIORER LA SITUATION! 

Les pluics acides. un complc a rebours est un pro 
gramme qui contnbuera grandement a rcsoudre le 
probleme des plmes acides Nous pouvons tous indi- 
viduellement contributor a ameliorer la qualite de 
I cnvironncmcnt. voici comment 

Conservez I'energie 

• eteignez les iumicres el les appareils eleo 
tromenagers et ne gaspillez pas I'cau chaude 

• si possible taues dc la marc he ou du vclo au 
lieu dimliser voire auto 



Utilisez I'energie de far.on rationnelle 

• achetez des appareils qui consommc-nt peu 
denergie 

• utilisez les transports en tommun ou lailes du 
covoiturage le plus souvent possible 

• assurez-vous que votrc vehiculc est louiuurs 
en bon ctat de marebc. ne Lnssez pas lourner 
le moieur inutilement 

N'oubliez pas que la reduction la reutilisation et le 
recyclage contnbuent a cconomiser Icncrgic. car la 
quantite de produits qu'il est nccessaire de fabnquer 
sen trouve r^duite 

Agissez en consommateur averti 

• acbetez des produits reutilisables. recvclables 
ou labriques a base de nulicrcs rccyclecs et qui 
ne sont pas suremballcs 




• exigcz que dc tels articles sains 
pour I'environncment soient 
stockes, s'lls ne sont pas disponiblcs 

loignez-vous a un groupe de defense de 
I'environnement 

Si vous desircz obtenir de plus amples 
renseignements sur I'energie ct I en- 
vironnemeni communiques avec le 
mimstcre de I'Encrgie dc I'Ontano au 
l-800-ENERC.Yl 
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